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^_a SjljjJl 4.:../? il 1 $j ji (jJaJl «jljjJI ij^vaJl e_Jl^>- ^ylp 

.(jJaJl iJ(jl (JI 





































j\ Zj'JjZjJlJ] <Ua Jp (^j-2l! (ijjJl y jl yr^rj J ^ 

•0(J ‘uy^r^ 

Ijlj l5 j>-j j^iJI ijJ iJlS r * -Y * SJLaJ 0>JI J*£ 

. b 5 j^ jJiJl jl 


ILill uLua 



5i Lwi I oJ_a j^+/2'+.a ^xJg.Sj (jtj 5iLvII ojla^vil 

,4s>-Jja Jjj^ y, a^a) jL*d 

• ^ ^ (jy j$ */z\a (jfilaa] ^jy AiLJj = i>-^il J^Jp 

bo.3jj X 4 j>-^ 1I (J^Ja — f'j^aJt <P 

. o^Lp 


























J <Ji < (j s r^ '^y p ^ ^*V* (*-f^ 

♦♦v*» « 
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O/MslsJl 

j 1 
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( jftpUxuJ ) ijujZjuuS 


j . 4 4 <fc 11 

^JL fuj _X-]I 4 ^iSS 1 l_J J ^ ^Ljalil ^ J P 'j'S' 4 Lj U£w-lI oJj&J 

oljUiS 


jtJi |jL» ^j l ^c /(stigmatism) jJ 

j! ^y>jf- U \>jb£-\ oj& jl (*-p jf> ^y>J&) ‘-il>- 

^ip 4^li-l ^Ijil a>-i ojbj ^«I^j a>-i 

(stigmatism) US' ,y> vi^JI j j£j <l~£ cJJ^ l 


: jLuJI ^l.iViml 

• 0ji!l j VhA*ammmJ 1 ^j**d*j cJ^ fl»l 4^-^JJl j*j 

(*-U Ji* (*-*» cJlS - lil 

ojUaj «J Uk Ajjdi j»j»J iU-)M c^ilS ISI 


















4*-jJ 
























3ji5LaJI3ki^jJI 


(Snellen Chart)jlaillSJb- JsjS 




U- ^ jl (.(Snellen Chart) ^JiJI sjl_^ l>-j] 

• I taX*J. I ^ yv. Cj l ^ ^ 



ijiiLdll 4lii£lll dlajL^ jl^ajl j. 

jl clLUCcj <-3 ^_ls2j ^ ^ ^** ^ ^ I ^ i* - * 1$-* «A^c~va>vJ 4>- jJJl 0 hAj% 

jl 4 »u>- jUl oJL-A fc 4 _Jjj j5" 4 _j>-jJ ii ( j^>bjL j 


jUI ( 2 j- c ’ jl («—£j <■ jjjjikll U.U 




.oblw^M *1 ^>-1 cLLJLp JiLJJ oJ.A wbJL>ti3j c4-w»b-4 iiLvwo 

j l^j (rn)c^ vj=&' j^i u>i J> 

. jLa-Jla SJb»-jJ ^Ldll ^ZjJ (A)U jJ*-\ 4j>-jJJI 




.(*, *tAY) rfj^L Up <1 « 1 a/S ^jJl |%3^Jl 

.juJu o * = AJ^ :Jbu 

r,n = •,»*\ayx o. = 4 ^ i^jui juu 


•‘-^4~ p iS^ i a^*^' jll Ail II ^jiil ^ Juu 

♦♦ 

<^-^j U^ UWj <5 


1 



♦♦ ♦ 

. 0 



















. I I I jj£ t^-Ll <L>-jiJl J^-l ^-^2J (jl 

jJLj^Lc jJI cij y<^p\ (J ^JJl j\a ~ J \ lJj*j of'lyaJL 

«* 

.jjg.,A^Sl IJjb jlip c_jI j%ijJl clgj*y 

SjJ jt ^ (V<\-H-U-U-n) is^Ul JU ij^LI r Uj</l 
♦* 

./i- Vn- w/n iU/i - Yi/n-n/n :>Ji 

dLj^p c—Jo ^ o-jJLII ola. ^la^ju-l I 

(Jji) ll>L> jJl a>^c1mo (JLiis'ill A^oJ^sXvwil tjj>l>-^JJl (_j 

.iiiisi- oL&U^U G i_s^i-l ULp-lj.^Uj'illj <-J 


? ♦ , • 1AT ^1 Js- LL^ j>\ ^ 

Jljuj JLo->_JL» AA 4_)ji? d)l (J j*-*j 

4 ;>-jJJI Jl_*j ^Jc_j 9j j\Sl <Jj\*J li| <• JL *1 Oj^i oj-A (3 

o j~aSs>-\ jJ j 1 j*i JL> ^j-vfl-j AA ^ij ( Js’ ^ij j^Sl J^J? l-Uj 

.(• , •'lAY=AA-5-*0 iuLJ-l iJL*JI 
x / ♦ «♦ 


• • d • -/ • 


•L^^ urfj-^ g^ji ^ u^- 













:Jj 14-1£ jjLi^ifcaa 


J *>-1 































y-. ■ ~3 

^ldttJiil jlil^A 

3>^UJI3d^l | 

--- c 

J—----- \ 


(contrast sensitivity) jjLXM XhmLm* % jiu2j JuS 



4 -j jjJl (J o^>- L y 2 J>Ju 

owLiw-j Lko^ 4_jjjJl j J-& ij-Qj (Snellen Chart) 

t^lj—bj S-_jJjJ| j j—^ opLv^VI 4-Lta tS^L^Vl 

o-^O t(Pelli-robson) i_>-jJ ^ Ij&o-L ^ ^Ul 

Pclli-) ^jv-oAS” ^j—£■ i^>tJl ^ cJJu^/l ^ «A^5" l? 1p J 


. (robson 


* 4 ^) 0 H 

jjUL. ojSa j (Pelli-robson) j} 

^jk j' 1'-^*- Jl Ij^- j^UJI ^jA <jpUjJl 

; j jfeaj l ^ii^iiul 

A-Jilp ofrL-^l J cij_>-^fl S*lj-S ^J^iil ^ i_JLkj 

• < -9jjlof’Lstflj 

wli^Aia 

oUIj^p- i-ij^i-l JUij'yi 
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c \ 

7 « 
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jJaxJI : jiuuu 


* *ill j . 4 . 4 *kIH 


jLJ!>y 5 jjIj ^^LJi 


pll 


c5j-2ll Oj-j J&\ iajc^ T ♦ U^JaS (5jill JJJ^SsJl 0^Sb 


cJ* 


CO 


cilfc* c^-^u ^ ^J^Ja ci! j*aLs& Cj%^»T x ^ A o^L*jI 

. j*-b c j\> jv-b 


:jiiLdU ^l^lil aijjLj jl^ajl *j 

k>jJ> (J^ \ (^Ip c^JiJj 0 ^jIjJI jA fj 0X3 

.^^2il cijjJl 

4_-ojjj5bl Oj5Gl ojjljJl JjLwJ jA il c3jjJl Jaj^Ji c~*J> 

• 0 1 *-^ ^ 1 kj 0 *Q-**J ^P jfS I ^ I hX>eJLwA> L> 

<y JjW' *j 4 “' J j^j 

^ ^ ^ |% " ^ ^ ^ C^i ®^jltjJl ^-wj 2 j k>- 

.ki-l <j Ja JL>-I 
♦♦ ^ 

ikiJl J^k Jlp «U * - *» o^sljJI £jjjd 0 jkA\J iliil pai^.1 

. l ^ 5 . ,.-? i ^!> ijj^a ll j^Soj aIaIwo y.y^ jks^® 


T 


*»Y 






















wUp ojjb J^Swj <Ljjj^ 5sJl o^5lJL)l ^ 

.o *Up ciL^lj ^*Ja +) ^ * La jJa9 jJl (3 Lo^S" Ja>tU 

SJ Wfjl ^oli^iuil 

jIpI co^U!l ^ CJ iiil ,jJL| J dJUS J^l c^jit jl*JL| ^ 

. aIaXLI ^Lp C ciXjw^P J^-l 

oJjtLlwo l—7 (jwJl aIzaj (j^j^^Jl Jajj^i ll 

fj->' (H-^ 1 J^' 4-lj'j^ j'^ ^J 9 uM (*-fr^ 

.Jaj^iJI ^jAp 

oJlaUIL_« Lgk «_A»r...7 /jLvJl ikaJ ^^*231 (JJ jjjkjj-i il__p- 


d)LJ}U ( _ g *~k J l pijJlj Ui^' ^ij'j cSj^ Oi^dj' 

■ ' * 0 o' V>- 




fJ-^L? lij^' a 4 4 j^» (j^ 

t • ' ]oj ^_j 'y g •- 'I (J^j d)jj j£}\ 4*ia3 t_9^k ^^jAp Lg- fl - yg -L ( _^ai>-LaJl 

.4jjl_jJl j»Jo 4 jJLaL 1» j^3.l j*i^Jl 43yco ^psjdl ^ 












































■ i <<h0'ilL *1 **H 

L^o yjJI jLS' lit u yjy^ uy, ^ a ~-~ l ^ 

tjlva_>)n flj-i y«j y—J y^l llftj iJJU ( * , * “0 aJU ^ 1 I \ y Jil 

** . 


:il) .pH 


4pL*> tT ^wLp 5J^pjj l)^ 


: juIhII jIatlIII diL^k) jl^ajl ■ ij^ij3 

Igla «*>j <j ^Lil % x £ * bol*jl (1)^Jl ^j-o 4-*la3 ^23 

.j*-**£ x i ^1*jI * 5iLvw« Lo^gJwo ^jyyj- 4 

. V % La ^Ja3 J jj jJ^Jl ^o ^^23 

^_jjil ^LjoI c5jjL*1« ^1*jI ^^JlP jl oUjj>» (o) o^sljJl <J ^xs 1 

\ * ojjljJl jS" j-«j uii 5iLwvi.l i x £) 

.i!^o ^p^|JL>d^ulj <J4^Ja3 ^^ip o jjljJl CU*j 
.5J y\*p ^o ^p^Ij^dwuL £JjjojjljJl ^1P j*Jl2Jl ^UaP cu*i 

:jWaJ1 ^l^Viml 

Jjjj-Jo J»j—aJ ysUs-J.'Sl! y» *_~_Uslj uyujil <J^>- y ^1 

.^L*J ^>- % y IJ jil A>"l (jl Ji>-^J 4 jI*LJ| J tOlj 4P j-wJ 0 ^SljJl 
























,1 


ilj JpJlA ^Ll ^ W^«*> 4 Pj^Jl 0 ^Ij^) *Ap*P 


^ ^ A s \ 

♦ ♦ ♦ ^ 

(o) j (olj-« o) (^>-^j\-*jjil J-ftLio ci cj 

.oJj>-l jJl OjjjJl (J JJ-*? ( ) * ) J-fcLio (_£l 


:^Jb jLh4 


! c-i-iSj (jw«Jj-ll J^-^- j-lajl jUa_) il ^»lji l j-*.‘ 

U>*dj-^ dU ^jd (*J £p^ jdJ“^ 

l»-J oIjjj O *) (_r>^ /oOp-I^JI Sjj^JI 

•''> L ^■"l -Q-l" " A ^ 





•ed'jj ** - ^'jj^ 
♦♦ 

= eJ_?-!^Jl 5 jjJ_!I 

J* J.*»1 

• JJ-* O * ) 6JJ^ 

= Oyjj—^ UH dr 4 ^' 

(j— 4 j j— to J * > * ^ 

.jUaj^/l 



























;oLJI ^1 

4 -o j p cjLJ o J—jI ^ jVI ^ y a j Oil 

c(j-yi >-1 cy^l) Y :>Op (LED) *j^i! buL* oULoj jf £^0 

li_ij ‘U^L^lo l^jUa^l CU^r £-° O^Ltll ci*^j 

sal ^;isJ! ^UiJl iJ^i y ^ i^Ai 

«r «♦ ' 

^_. S ljt olj—>j iij_j Jil ( _ ? lp’ oLJbi jJ y> o 4 i-£ c(... IJ^Aj <LjIj <.. t -, <s ■ 

^biU <*kaxll S*U)M jl.T C~ij cjjObiJ! 


^ L*- 1 ^ 31J 

♦♦ 

■,_■■■■■ I jj—^J C^jS»s juP l«AA (jl (*-Pj) j U; . /3’ (JJjjb-Jl (jl 

.4Jis»JlJl diij (J jLgjM jlji« 4 (jU<2j^/I 


« jJ>\i <*—^>y, d)t ^jj-l' Cr* < -0 a i ‘(Flash)^^ 

Jl_Lp ib^bla Y * dJiLljl jJlP £*i>j «'j 5 b l$Sy _ / $k; (*j 

JULp J, 4_JbJl (J olj_« A ^jloxJL <jyjSljJl ^ (*-®J ^ball JaAO> 

Jjjj j_jJ (lr So J uJlsJI ji r n ^IdLuyV'^l Lr^' '' C 1 ^ 1 

.ijfcJl jcy n ^ ay jSljJl 0 


; ( qZl* bJI .</gl I j’-*'' ) 4 »la S*l 1 4 jjjJI jLgj>- ^IO>cX^ 

jaj l ^i j <u<ixjj ^jIjII oljCs^ J 'a* 

jl^JL-l JJOij A3>il (OP ciJU /oiJ Y o * - ^ iiju iAiu 5^U1 J**, 





















t^AJ OUa-JI ,ju 1 i V ( _<~ > - iijvil ^Ajlj <J^ (_$Ap 

fb' 5 dr^j ‘■AlJa^J Id* <J*4 Jil <■ dts’j 

’ ♦♦ 

. jU,)f 


c — 

a 

i 

v_ 

--\ 

< 


















j^ll 

^-*3^ 0-^5 oyj-* 9 oh (j*j-^ J*' (j-°j 

.\<\z*-\j l> y^> ^ {JfU jj S' 


:il) .q.11 

iiLwvJk! jl Jajj—Ju) 5iLvJkl ^LJlS obi tc^_3j ip I_w*> 

.jJLil I wLa oj^TAil ^iail (^A>-| ^1 Jl>iJL^Ij 



:jiiLill jlttfll dijjL) jIasJI 

c(o^-^ i^bj jIa^>- t J*>-)^ ^UJUJ 

. g^>r^) I Aj^La Ajgjg^ JLx>-1 J 


:jUI Joi dJi 


J-JT ^ (jS^I (1)1 j iJU * ^ ^ ^Ijp (1)1 <Jt!L bjJij 

•v^ * >' (>* <yiJ' 'M 6yj^ 

O—iLUlj jL^j W ^j—° J^l A-1 cl^j ^Lwil cJl5 bl IwLLj 

<mm») y*/3 1 1^ ^J ... a/0 ^ I l y£j CJ^VL ^1 ^JLvaJl L)^-4^ 
















j\ — & T £ O 11 ^ I c iolj / jc* Y £ * f I jjtl O j-s*aJ I ip 

LjLaS ^ V ^JaJL <jl ^ll5£ A-iUaj LoJLLP j tioU * , ^ 

. LU jLo Wj 

: jIa^JI ^oliViml 

d j ULp Lj jlL>l J Jj>-L>- ^Lol c_£3 LJUp I ji* 

• C [^C) c .J ) |JL>- b j\*/3 9 

Y I ^*/5f ] 1 ^✓ Q v^ V-J C 1 Cm tf l ^ 

.5j^>&i]i jj^j JmjCuI ^owwvJ ji 1S| 

.( < ^-^l^il (3^JaiJl oJj& ijru iiLJJ 


JLJ O j.y3 i 


sgtillLilfl *jLuiA 

jj_$C cJL_« C^) j^-LJ-1 

UHJ tM F 

.jj^T ^Jai 

jjii /ju n* = oj^Ji ap^. 

- as Li I = h>jJ\ 


^jJ! ^ (^r tp AsLd! = (Oj. 


*2_l| AP 


Lxa ap^J l 


.(asLI! «JLa *Jai! o j-^aJl a^L^-I ^JJI ^«^!l) 
asLJ.1 + ap^JI = y>$\ 
















rt+ri' = *,' :«ju & 


jLi^iUa 

^ •‘■"i i-iiVi jJl ^JLp JsjJLjj ^.sLfc <3l£« <J .rT^ 



















JU£ JdfctiJI JAJ t 


(..t ( j^_i <.j+o—> t^_<w>) yjil) jj -*-^ 1 

J o-JH- 5 ^>^J 'M l^-SUll J^iJI ij <yj) ,y—* <y^l! 11* cy>j 

.aJ! iUj|j y^L; (ju y»j a>-jj iJAj 

.iijJaJl oIa l$l« 3^ ( __ r iUdl JaaII ij ^yj jyUS tj£s 


« \1 j pll 


.0 



ijuLiill j&lji&ill liijjLj jU^JI oj 



S jia- 


il <y ^ ®^«i.^»vijC 

.aLl^Ij 4jL^%J| 4j Ja^- 

I O « p ^ ♦♦ ** ♦ P • **♦* 


L. fy—l j! jJLJLp UA_x*i iaiwJ a jkJkl diUyj ily jap 




:jlujl J** yi 

L^Lwvw^N lljb O^L^J j^ol *ILlp|j ojlsuJj cJl^J o^l&lJLa ^ju 

J*aJI ij yj j> <yl^ 11* y*-^ t y a ^*’ dy ‘-^4 jy^ 3 dyj 1^1* <l)j^d 

• . WVW 

















:jldkajl 

L gia . tf jl tj£~£ C*9j a jla...ll dL~i jl J jU- 

:£jLj-lI1 «I■<<^ 


* W *.*>W— > ■ J ^ ^jS^vj l („) 1 3 A fc Aj >^ . ’ L W J ‘1 


lUUl 


[_>-^j»Y] jl>- - J*i!l ij y>j 


jAl ^JaiJIj U Jfi- dLwI cu5 jJ! SJaiJl <ju iiLJJ (j~>- 

• (jAl Ia.Up ajlg.«Al C-Aw<I 

/(* ^ * = £jL~«j) _>- 


:liiltfl ^ jUj 

•• f, • r 

ij <j^j ^La) ^>-1 3^ ‘■^"Jd 

ApLvJ i^jya 0jjta \ 

T^olJ jj aI — T 


: JjIaj* jLi^Aaa 


^ ,. l 1 £j*~-Z> w\ 9 l^L^lj a j 1* ■ A I (_J AjJlJl 4j ./»! 

(3j_!a eJ_*j <ub j-^Sl jj_£J laj^iaJl aijfc ^jjiaj jjSlCj c< ^^| JA> 




r-^ 






Vs_> 






















**6 aJ I Cj^-) >aJ 1 ^g-wJ 1 ^1 

.o j]g^[\ 0*^ij JIP Oj-^9 ^LSJl j^- JJl ^ jJLjj (jC^Jl 

A_->Jj>eJw« A *1? aJ I OwL-A (J 0 jJfl-wwJkl ^LpI k ^d w ^" 4-*-^ <j^-l 


<>-* ®jSl^l £* s £* 

^J_P ^Lj^SCSI ^JslU o jjIjUI ^X_i JL_lP c c5 j!j^5' j>- ioi'U- J*>\j>- 

^JaJL_)j Lj j—s^ jJ*-I J^-Liaj C*3 jJl (3j ® jixwJll cJji 3 ^j-vwJplliil 

« I ^ ySS >x^^ I 
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iU 


r.-rfe: 



























djJLdt j nun uu£ 


* 4 t | A 0 ^1) ■ 4 a#k11 

US' cUU^jJjj 3 jl jjjj-ibJl ci j^A-l oJ-^Li Uj 

jL^-l UL* cut dJUSU o^L^- J 4_U oj_$>4 Ji 

.lLLUc-s^I 4j 

^Udl UlLJl U^l UJJL^il 3-2Lbl dL^J jl ^ jl^Ll S JZ 

•T «* 

o J>\^o 4 JU 2 J 4-2JUUI o'y uUSj Ojj (1)1 oj^ ciLUJl J jb -p l^Sj^-j 

j^_1_*j (JJUUJl ^0 4-ili-l ULLJl UsLj-gS' 

.0 yljJl 


pll 

li 0— Y* UOlw 4 aL>- t(^C 
ij'^Uul y>JJ 4il>- AjjUsu c L yb^ 4 ^ cC.c^j^U?j jt-b 

I JU^ -UcdiUJ I C~S) <uU> ciSjyca 

.(ijlkJL J^AJ t^JJl 

eJy TT* <>UJI jL-jsJI J^h ^oT dip 

































4-iU-lj diLJl (ju <j US' Jl^A-l c Sj — \ 

JjJaj Uw? jl jlf^l J^r 

.<tjj aJL^ j ^UJI dJUUl 

«♦ 

SJaS Jaj^LJI ^ a*J** AiL dJUU! J> J^i -r 

.aIUJJ iljJl 




: jL&aJI ^ol^Viinl 

c5jj^ 1 $^^>~j aJLU-I ^UU 5 to jSIjlII ^LUo jJlpI 

.oUjJI ^jA $s& Jil jl bji jl Jj^ aIloj ULLwJl 
















































• A .4lAl 

CO £ • JP o 

^^3j_>*Jlll ^^2>c-*xjl 

«♦ 

... t^LoJlJ JLuj jl aJLwaS Iji jl C~%: 


:Jl1^$ jLj $Jfcia 

j-^O > cr-j-^r' < J J -i J-**d ^lwa_» £->j 
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WM !»*.. 
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XgR&iSi-V&M 


g*uJf i£d* tjiuZjuuS 


lAifhp"ill$ J UdJ I 

/iJjS Y • bo.>^ jJ! olj-^l ^Lw ijjJLJl jS^I 

J^a J <jL~J>y I ^ J—Sj £-oj to till <3 4jJbi Y ♦ * 4 ♦ LS^J olj 

oliJ! J ajJo} ) Y * * % 

5iL^| JaJii 


wli oljw^wojt-l w^j jLvJ'yii tjlil 

**♦♦ v ♦ * * 


.iplwj t( ( j»j|jil ol (J wb>-^j) oLJbS jJj^o ^|jL>d^lj 


pii 


. 4_pLo^a> c(^j|Jlll ol jy^~ J oljJbi jJj^o 


ijiiLiO ili^SlI dijjlaj jLt^JI *j 



t—[pL* ^o«vvJI ^*-Lo 

>A. ^3jj c4pL*«*%Jl ^tAj^lp 4pLo**tfj) tO^Co*^ 

1j_j ^yj^- j*_J L£jX iajdl tJ4>- 

1 j A*<***J ^\_A Y * ^^0^11 JjM ^A lAjfc (_) j£Ls 

-~j 4Ja>tUl 0 Aa ^Jj tUj-i ^o»s~j N LaJjoj ^JLp'il ( J*v2j c5^" 


IJU. ^C^wvJJ ^ ^ 1 I wijk J l^J^* I ^ tXA/0 











































“A I jli J ^ tvil—LJl ^ L C- (J ol wuLSj aUAil j ^)j\j£. . ^ 



wl^P J^O (t^kXj ^ ^ CP'L^Wvjl wLs^^ . Y 

.^yLk!! Jw^L wU^.: j viiliJl jJLp <j oL^l^f .T 

.jL^p t^UaJl J^L wLo^- .$ tjLc^Mj jt-L*JI jj5C!l jjJl>- . i 

jb j^>* cjL%jVI wUp Sj^-I .0 

.J^fl jb hJ-T" .1 


.a^iii ^i*ji 


C Space and astronomy Robert L. Bonnet. 

Y- Astronomy Harlow Chapley. 

T- Practical astronomy with your calculator Peter-Smith. 
* - The practical astronomy Colin A. Ronan. 
o- Celestial horizon John Rosemergy. 

V Laboratory exercise in astronomy Joseph Holzinger. 
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